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- N L . Introduction

The application of orga.naphosphates as insecticidea has’ griaatly
@mmdad during the last few years, Thanks primarily te Schrader, a j
Eame variety of these compounds, which are highly effective especiale |-

1“! sgainet susking insects, was prepared. -Their bigzest disadvantage ;

wae a shrong toxieity for warm~blooded animels, Recently, however, ;

- there have been produced compounds which.solve this inconvenlence in a !

o aatiﬁi’aetory way,  An advantage of ergancphosphates is that they do not

bring sbowt resistonce of i,naects (as’ ia the case m.th chlorated in-
ﬁteq ticides),

A significant. step forwerd was tho discmfery of systemcally

active orgsnophosphates; although their toxieity is presently much high-
e:: than that of certein-contact organophosphates,

Toe widest application among this growp wes noted with the so-
called OMPA (ostamthylpyrophoaphommiée) or Schradan () :

(czﬁg)ax 8 : g (CH3),
/P - 0 - P\ '
(CﬁB) ZN g N(PHB) 2

{
H

o Pure OMPA is a viscosa s colorless liqruid ﬁg a melbing point

cf 20° ¢, boiling peint 1L2° C/2 mm Hg, density d4)"” 1.131L4. It is
‘soluble in weter and orgzmic sclvents, with the axception of petroleum
‘ether. : :

: It iz very stable in slightly acid or &lkaline solutions. Fer
spraying, it 1s used in a L1 - 3% water solution of technical prep-
. arations, In the same ‘concentration, it ie also used in seed treat- -
ment ‘(saturetion). The safety pericd is rather long and depends on the
.season of the harvest and the meteorclogical conditions, For crops ;
- harvested in May this periocd is four weeks; it has an imcressing -
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tendency up to eight weeks for crops harvested in November. Tts toxic-
ity is rather high, According to accessible,sources,’thére is a known
LDgo for rate in oral application in doses between 10 - 20 mg/kg. The
amount dangercus to men is estimsted at 300-600 mg per os, Tn mammale
the symptoms of polsoning arrive only after a ecsrtain latent period.
Probably only the metabolites of Schradan act as inhibitors of cho~
linestherasis, Schradan was used even in this country against the
poppy aphid. - Schradan poisoning of forest animsls was cbserved in this
connections It was necessary to test s method for detecting small
amounte of Schraden and methods of isolation from biclogical materisl,
In teehnical produets, OMPA is dstermined after a selective
hydrolytic extraction in an alkaline media and titration of the free
dimethylamine. In vegetable material, there were used in the detection
and quantitative determination the phosphoric asid colorimetric method

{in whieh HSPOQ is freed by acid hydrolysis), or the colerimetric methe -
.‘n' -

od of deterfiindtion of a secondary amine.
In our work we used both procedures, The latter was complemente
ed by new methods of detection of secondary amines, :

Experimental part

1) Appliances and chemiesls used: o
50 ml and 100 ml decomposition retorts with reversible cooling
apperatuses, R : ‘
250 ml and 100 ml measuring retortis,
Vagak-Sedives arsenic determination apparatus with g test~tube
provided with a side outlet, ‘
Parnass-Wagner distillation apparatus,
Glycerine bath with 2 temperature control and mixer,
Lange-Universal colorimeter, . . :
Brussels Sytam -- a technical product with 54% active sube
stances. _ ‘ o ' o '
AN HpSCK , .02 N HCI s 02 NNaOH , L,02 N AgNO4 ; 30%’N&0H,v
20% sodas - o ' -
1% solution of hydrochloride dimethylarine freshly crystallized
_ from aleohol,’ :
- 10% volume solution of acetal in . 1Z nitroprussiste,
1% solution CuSCY o 5Ho0 in concentrated ammoriia,
«5% solution Colly . 6HpO in concentrated ammoria.,
o5% solution NiCly . 6Ho0 in cencentrated ammoniag.
5% solution AgNO3 in distilled weter. ' ' :
Purest chloroform, refined pyridine, purest carbonic disvlphide,
-~ Argenic trioxids, :
“Metal zinc,

e 2) Hydrolysis

In the hydrolysis of a molecule of OMPA with a mineral acid,
there are formed } molecules of dimethylamine salt and 2 molecules

2
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of phesphofic asid,
(CH) N a ' ﬁ N(CH.)» IS
3TN /P--»O - P< 3’2+1¢;’f+5}g,_o,u
(CHB)QN - N(CH3)2 - -
. .

‘The conditions under which OMPA is quantitatively hydrolyzed
have been examined, For that purpose a 1% (approximate) solution of

 active substances of the technical Brussels Sytam was prepared. The

development of the hydrolysis was observed colerimetrically according
o the contents of phosphoric acid in the hydrolyzed sample, In this
process the phosphomolybdate blue method was used, and the intensity of
coloring was measured by a Lange~Universal colorimeter with a yvilow
filter. The following procedure was observed. :
- A 1% sample (approx) of OMPA was taken with a 1 ml gauged pipette
into a 50 ml decomposition retort, mixed with Z0 ml of a mineral acid

‘and heated under the reversible heating apparatus in a glycerine bath

provided with a thermostat, After thet, the sample was taken out of
the bath, the cooling apparatus carefully rinsed with water, and the

- contents of the decomposition retort transferred into & 250 ml measure .

ing retort, then filled up to the mark with distilled water. 10 wl of -

the measuring retort was sucked by a pipetie and placed in a 100 ml

measuring retort, dilluted approximately to 50 ml by distilled water,
colored, filled up to the mark, and measured by a colorlmstvr. The
reaults are given in Table I, S

Table I
. . -8
-Sample Temperature Length of - Aedd used mgPOh ?
' °c hrdrolysia ‘ ' ' o
. in hourse
1 25 R 1 08N H 250), b J00
1 25 2L ' O8N HgSOu b » 75
1 - 25 - 48 - WOBN Hpﬁoh b © 1425
2 100 1l 1N HgSOh 6468
3 . 100 2 1IN HpS0), L 655
k 160 3 1N H soh T 6,90
5 110 1 «1N H 1 ‘ 6.33
6 110 l th g Sa)-z-s
7 110 1 N mfiL * . 7400
8 1o - 1 iN H2SO& 6680
9 110 - INH boh ! Ta00
10 110 b 1N H S0 6,90 -
11 110 6 IN B b()ﬁ 740
12 1o 8 1N ]E-IQESOLL - 7.00°
3
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ngh 1ndlcabwﬁ the value dernoting the nunber af m& 0¢ ?CJ -3 ion in 1 ml
of approximétely 1% Sytam.
"b" indicates 1 ml of approximately 1% Sytam dilluted in a 250 nl mease
uring retort by O8N Hp80), up to the mark and left at 259,
7.00 mg PO, ™~ is mquivaient to 1.055% sclution of S3u n {con~
verted into OMPA fer caleulatlon purposes).

3) Proper detection

After hydrolysis, a proof for both products of the hydrolyb¢a is
made. The phesphorie acid is proved by conversion to phosphomelybden
blue. For the detection of dimethylamine, a numbey of methicds can be
used, each of a different sensitivity.

. - A 1% solution of hydrochloride dimethylamine was used as a

standard solution,  The content of the active constituent was determine
ed by a distillation method (for dimethylamine) and argentometrnra}]?
(for chloride).

(2) The nitrcprussiate - acetal reaction

This reaction is positive, even at a grest dilluticn (positive
even with a 1 ml semple mentioned in the preceding paragraph in phose
phorus eoleorimetry), In graatl y-dmllui,ed solubions the method adapted
by us proved to be better. 1 ml of activator and drops of a 20% solu
tion of soda are adde ﬂ to a 1 ml sample uwntil the originally vaguve color
of the liquid reaches a deepéer tone. In the presence of a sscondary
amine, there will sppsar gradually a rgdnnarple to blue-purple coloring
(according to the quantity of amine). The conmtrol test, which should
be made &t all times, gives an orange-red coloring,

{b) The carboric di@ulphiéemmetal salts resction

Secondary amines iOfm 4n alkaline medja with earbonlc d1sulphide
dialkyldithiocarbaminanes, which give, when combined with ions of cere
tain metals, salts insoluble in water which can be transferred into
erganic solvents as color ﬂomplexes. The preof was made currently with
& eopper sait, but we used alsc even cobalt and nickel salts,

First, 5 drops of a 30% NaOH, 1 ml ammonium complex af the
regpective metal, and 5-10 ml of 5% carbonic disulphide solution in
chloroform are added to 1 ml of the sample and vigorously agzitated.

If a cobalt activator is used, the sensitivity st higher pH values
decresses, The resction is therefore mede either without the addiiion
of lyﬁﬁ or with & waker sclution of a cobalt salt in a mildly alkzline
solution, -

With a cepprer ait, there is found in the chJorcform layer a
yvellow to ochre cclorivg: with a cebalt salt, a green onej with a
nickel salt, a yellow-green one,

Cur proof for dimethylemine by the reverse reaction of Vasak e
Secdivec belongs to this group.

L
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1 ml of carbonic disulphide emilsion, dillutéd in 107 wl of
water, and 5 dreps of 30% NaOH are added Yo 1 ml of the sample, After
agitebion it 1s neutralized by 15% H,50, » A few drops of AghO solu~

“tion (not too much!) are asdded and mixed 4n a tﬁst~tnbc with &°5 ml

mixture of chloreform and pyridin. (ratig of h3l). £ tube lesding from
a source of arsenic hydride is placed into the testebube. The gd“ is
brought inside for several minutes. The original clesr or yellowish
chloroform layer changes its color from pink through orgsnge to carmine.
In a small gquantity of dimethylamine, it is necessary to separate the

lower chloroform layer, dry it up with sodium sulphates Oﬁ}g'then may

arzenic hydride be introduced.’

(¢) The nitrous acid reastion

Secendary amines, when combined with nitrous aeid, form nitroe
samines, which are proved after distillation by the Liebermarm reaction,

4} Isolation of biological material

The blologleal material is exiracted in a Soxhlet apparatus by

- chloroform. Chloroform was transferred into a 100 ml decomposition

retort, covered by 20 ml of 1N Hy80, 5 and efter commection with the
POVers 1h¢@ cocling apparatus, nue rétort was put into a glycerine bath,
By means of a gradusl incresse of temperature, shlovoform is slowly '
vaporized (ne water passes through the cooling appsratus). After that,
the water was allowsd 1o pass through the conling apparatus, and the
temparaiure of the bath incressed to 3?0 Ce At this temperature +Lhe
sample was hydrdlyzed for two hours. Then the sample was removed, the
COQlJn” apparatus rinsed with water, the hydrolyzed product ?¢1trated
and the filtrate tested for the presence of phosphoric acid and dimet h»
yiamine. If the hydrolyzed product was not pure, it was reduced by
vaporization to a smaller volume, and dimethylamin isolated by anstilu
lation in a Parnass-Wagner mleroapparatuue

Results and Diseussion

It i8 evident from Table I that for a quantitstive hyﬂraiy is
of Schradan, a two<hour heating with & normal acid at 100°C is suffi-
cients Further, it is also clear that hydrolysis by means of hydro-
chloric acid develops much betier than hymwclysls by means of sulphuric
acid of the rame concentration. In spite of this fact, we vsed hulmhurm
ic acid; chiefly teo prevent precipitation of silver chloride in proving
dimethylamine by the silver dimethyldithiocarbamine method, At labora-
tory temperature, the hydrolysis develops even at a relatively low pH
very slowly. At aparoxzratﬁly 1.5 pH, the sample hydrelyzed only by
182 after two days.

The large variety of proofs for dimethylamine makes it possible
to realize a semi~quantitative estimation of Schradan in the respective

5
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sample, The mentioned reactions, as a matier of fact, have various
degress of sensitivity. When using the adapted nitroprussiate - acetzal
proof, we may detect as little as Spg of the substance; with copper
salt proof, 1ﬁﬂw, with the cobalt salt, 20-3Cug; with nickel salt, -
approximately 1002 can be detected. In the silver salt - arsenic
hydride reaction, LOmpg of the substance will be sufficiemt, but a deep
carmine color is obtained only after the content of diwmethylsmine hydro-
chloride reaches several tenths of mg. The nitrous acid reactlon is ‘
positive on a centipram scale. It is therefore possible to estimate
the quantity of dimethylamine in a sample according to which quantita-
tive reactions are positive and which are negative,
In the isolation from biological materisl, it is a great advar-
tege thet OMPA is soluble both in water and in organic sclvents. In
‘31 tanlation it is possible to get rid of anorganic phosphates on one
side (and thereby support the preof for phosphoric acla), and organic
impurities on the other,
The most advantageous method of OMPA isolation and ite guantite-
tive determination will be presented in the following report.

Conclusion

The methods of proofse for Schradan, which can be used also for
other eminophosphates, have besn colle scted, extended, and sxnplemontcd@
The resommended med boﬁ is based on the acid hydrolysis of Seohradan and
procfs for both componerts of the hydrolysis: phosphorie acid and secw
ondary amines, .The report compares the sensitivity and advantages of
methods used in the determination of secondary amines. Finally, it

degerihan the Taolation u? the hydrelysiz oroducts from biologivsl
material, ‘

10,132 ~END= -
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